The increasing use of mobile applications have been escalating with the increasing use of smartphones. In the present study, we examine (a) the adoption behavior of mobile apps using the extended TAM framework, and (b) whether adoption leads to subsequent use behavior and switching intentions. Based on data collected from two surveys in India we test the conceptual model of extended TAM and the effects of behavior on switching intentions using factor analysis and structural equation modeling. The major findings indicate a significant effect of most predictor variables on the perceived usefulness and perceived ease of use of apps. Further, we found a significant effect of behavioral intention on use behavior and subsequent switching intentions to apps from computers/laptops.
INTRODUCTION
Escalating advances in information and communication technology has led to huge awareness for the mobile phones having extra features, generally known as smartphones (Hassan et al. 2014) . Advances in technology has enabled mobile devices to have advanced computing ability and data connectivity through wireless services, such as Wi-Fi and 4G, which has led to the advent of the smartphones (Middleton, 2010) . The increase in the smartphone consumers have resulted in the growth and rising use of mobile applications (apps) to meet the various needs of the consumer for any plausible purpose. Mobile applications (apps) are defined as "small programs that run on a mobile device and perform tasks ranging from banking to gaming and web browsing" (Taylor et al. 2011, p. 60) . Mobile apps "cut through the clutter of domain name servers and uncalibrated information sources, taking the user straight to the content he or she already values" (Johnson, 2010, p. 24) as the consumer does not require to connect through an internet browser. Technically, mobile apps allow the users to perform specific tasks that can be installed and run on a range of portable digital devices such as smartphones and tablets (Liu, Au & Choi 2014) . Mobile apps (which can be commercial or non-commercial) offer a wide range of services. For example, apps could be related to stock markets, sports, shopping, maps, banking, news, travel etc. In addition to informative usefulness, there are many apps that satisfy entertainment usefulness, such as game apps, social media (Facebook), and music. According to Accenture (2012) , consumers assume that there should be an app for everything. In other words, everything should be "appified" (Hassan, et al. 2014) . Apps provide customized and focused information services with the location awareness function. Apps are more user friendly, can be less expensive and easier to download and install compared to desktop applications (Taylor, Voelker, and Pentina 2011) . Apps can satisfy both hedonic and utilitarian values depending on the app type and the usage need (Wang, Liao & Yang 2013) .
Since both smartphones and apps are used with high levels of engagement, marketers have started to promote their brands via apps (Gupta 2013) . During the last few years, mobile applications have become a fully-fledged market. Globally, users spend on an average,82% of their mobile minutes with apps and just 18% with web browsers (Gupta 2013) .Marketers are utilizing the mobile apps for engage consumers in two-way interactions that enhance consumer loyalty and overall brand engagement (Chiem et al. 2010) . Apps are considered as a novel channel of brand communication (Hutton & Rodnick 2009 ). Easy availability of apps represents a significant reason for consumers to make the switch from traditional PC and mobile phones to smartphones.
However, researchers have not yet focused on the entire process of consumer use of mobile apps (and subsequent switching from devices such as computers and laptops). Even though researchers have investigated the effect of App usability on use behavior (Hoehle & Venkatesh 2015) or app availability and market performance (Lee & Raghu 2014) , they have not considered the antecedents of adoption nor the switching behavior. There is a need to understand the antecedents of App usage and its effect on subsequent use behavior. For a marketer, the understanding of whether customers would switch from a pc or a laptop to apps is important since it would have multiple ramifications for strategy formulation (Gupta 2013) . This becomes even more important since business over the world is shifting to digital modes of communication and transaction (Bhattacharjee et al. 2011) . From a theoretical perspective, a complete model of consumer adoption of apps (including antecedents theoretical) and its consequences would benefit the academia in marketing and IS research. This becomes important from the contextual value of testing of an IS theory in a different setting (in this case mobile apps) (Hong et al. 2014 ) that is important both for research and for solving problems at the managerial/practical level (Lee & Baskerville 2003) .
Thus, the objective of the present study is to examine the adoption of mobile apps using the technology acceptance model framework (namely TAM3 of Venkatesh and Bala, 2008) and the subsequent effects of the main TAM constructs on behavioral and switching intentions. The rest of the paper is organized as follows: in the next section, we provide a brief literature review of TAM and its relevance in mobile app adoption leading to the research objectives. Subsequently, we discuss the research methodology and the major results. We follow this up with the discussions and the managerial implications before concluding the paper.
LITERATURE REVIEW

Technology Acceptance Model
A review of mobile marketing literature (Okazaki & Barwise 2011) showed Technology Acceptance Model (TAM) to be the most widely applied theory in recent studies. In this regard, Technology Acceptance Model (TAM) is a well-accepted theory for explaining the user's intention to adopt technological innovations (Davis 1993) .The adoption of technological products and services is explained by TAM and its extensions: TAM2 (Venkatesh & Davis 2000) and TAM 3 (Venkatesh & Bala 2008) . The modifications to the original TAM have been necessitated by the constant development of new and more sophisticated IT devices (Nysveen et al. 2005) . TAM suggests that perceived usefulness (PU) and perceived ease of use (PEU) are beliefs about a new technology that influence an individual's attitude toward and use of that technology (Davis et al. 1989) . These beliefs influence the usage intentions, drive adoption and subsequent usage behavior. PU is defined as "the degree to which an individual believes that using a particular system would enhance his or her job performance" and PEU is defined as, "the degree to which an individual believes that using a particular system would be free of physical and mental effort" (Davis 1993) . TAM researchers suggest that the adoption of mobile devices is influenced by both the perceived usefulness and ease of use, and the behavior and attitudes of the consumers' social network (Lu, Yao & Yu 2005) . TAM has been useful to various technologies (e.g. word processors, email, WWW, Management Information Systems) in various situations (e.g., time and culture) with different control factors (e.g., gender, organizational type and size) and different subjects (e.g. undergraduate students, MBAs, and knowledge workers), leading its proponents to believe in its strength (Lee, Kozar & Larsen 2003) . Venkatesh and Davis (2000) revised the TAM model into TAM2 because of the influence of social forces. TAM2 examines the antecedents of perceived usefulness and incorporates subjective norms (such as social influence) and cognitive instruments (job relevance, image, quality, and result demonstrability) on adoption (Venkatesh & Davis 2000) . TAM2 was developed to support certain components of TAM (such as the effect of subjective norms) whose effects on technology adoption were unclear. TAM2 thus posits three social influence mechanisms-compliance, internalization, and identification to affect the social influence processes (Venkatesh & Bala, 2008) . Compliance represents a situation in which an individual performs certain behavior in order to attain certain rewards or avoid punishment (Miniard & Cohen, 1979) . Identification refers to an individual's belief that performing a behavior will elevate his or her social status within a referent group because important referents believe the behavior should be performed (Venkatesh & Davis, 2000) . Internalization is defined as the incorporation of a referent's belief into one's own belief structure (Warshaw, 1980) . TAM2 hypothesizes that subjective norm and cognitive instruments influence perceived usefulness and behavioral intention that would further satisfy the users as they gain more experience with the technology. Venkatesh et al. (2003) synthesized these models into the unified theory of acceptance and use of technology (UTAUT). UTAUT integrated four key factors (i.e., performance expectancy, effort expectancy, social influence, and facilitating conditions) and four moderating variables (i.e., age, gender, experience, and voluntariness). All the eight factors were proposed to predict behavioral intentions to use a technology (and actual used) primarily in organizational context (Venkatesh, Davis & Morris 2007 ).
Subsequently, TAM3 was proposed as an advancement of TAM2 to enable the understanding of the role of interventions in technology adoption. TAM3 presents a complete nomological network of the determinants of individuals' IT adoption and use (Venkatesh & Bala 2008) . TAM3 posits that the effect of perceived ease of use on behavioral intention will diminish and the effect of perceived ease of use on perceived usefulness will increase with increasing experience with a technology (Venkatesh & Bala 2008) .
TAM and Mobile Commerce
As an extension of e-commerce, mobile commerce (m-commerce) is considered a separate channel that can deliver value by offering convenience and accessibility anywhere, anytime (Balasubramanian et al. 2002; Koet al. 2009 ). The additional value created by mobile services for consumers is derived from being accessible independent of time and place (Balasubramanian et al. 2002; Chen & Nath 2004) , and being customized based on time, location and personal profile (Figge 2004) . Mobile devices provide advanced mobile services, including banking, commerce, shopping, games, information, thereby facilitating mobile commerce. The adoption of technological products and services (in connection with mcommerce) has been predominantly explained using TAM and its extensions. TAM has been used to predict the attitudes and behavior of users of mobile services, based on perceived usefulness (PU) and perceived ease of use (PEU) of mobile systems (Nicolas,Castillo & Bouwman 2008) . For mobile services, researchers suggest that the consumers' peers and the social network influence the adoption and use of both the device and the technology (Taylor, Voelker & Pentina 2011; Nicolas, Castillo & Bouwman 2008; Lu, Yao & Yu 2005) . Therefore, further study of this relationship is required to determine the usefulness of TAM in customer adoption of mobile apps.
Mobile Commerce and Apps
A key driver of the success of mobile marketing is the acceptance and use by consumers since the power of m-marketing depends on the extent of consumer responsiveness (Heinonen & Strandvik 2007) . Hence, investigating consumers' switching intentions from PC's towards mobile apps has assumed new importance. Apart from being convenient, apps have huge potential for mobile commerce (m-commerce). Mobile commerce refers to any transactions, either direct or indirect, with a monetary value implemented via a wireless telecommunication network (Barnes 2002) . Apps offer variety of services that facilitate m-commerce as they can be used anytime and anywhere. Mobile apps enable consumers to take care of daily tasks as a consumer can use an app to make purchases, pay bill/ online transactions, locate stores, financial transactions, get driving directions/cabs, browse menus and reviews of local (and notso-local) restaurants, thus facilitating M-commerce. The adoption rates of mobile apps are becoming increasingly critical in the business realm due to ease-of-use, quick access to specialized content and engaging functionality (Jones, 2014) .In addition to representing an opportunity for advertising and branding, apps hold potential as a mobile commerce channel (Taylor, Voelker & Pentina 2011) . It empowers shoppers with the ability to gather information on the spot from multiple sources, check on product availability, special offers and alter their selection at any point along the path to purchase (Lai, Debbarma & Ulhas 2012) . Thus, the consumer shopping modality is quickly and decisively changing from traditional shopping and PC-based online shopping to mobile shopping (Ali et al. 2011; Butcher 2011 ) through various apps. Obviously, the rate of adoption of mobile devices as shopping platforms is impressive, outpacing the initial rate of adoption for personal computers as a shopping channel (Ali et al. 2011) . Apps save time and effort of consumers as they can do the work anytime and from anywhere (apps reduces the need to be physically present at a place) without the hassle of logging to laptops/computers. Hence, marketers are embracing mobile apps as a platform for communication and consumer interaction as they are more cost efficient than traditional ads and may sometimes create entirely new revenue stream (Gupta 2013).
TAM and Mobile Apps
The obvious question that both the academic and the practitioners would be asking is, what drives a consumer to adopt an app? This becomes more important when the app is a commercial app unlike social media or free music apps as the stakes would be higher. This is where technology adoption (that includes personal and social factors) becomes important. Researchers suggest that the adoption of mobile devices is influenced by both the perceived usefulness and ease of use, and the behavior and attitudes of the consumers' social network (Lu, Yao, & Yu 2005) . For example, Shi (2009) investigated the factors influencing users' intentions to adopt app and revealed that some factors such as enjoyment and facilitating conditions are significantly influencing users' attitude and intention to use apps. In addition, Wu, Kang & Yang (2015) found perceived usefulness, self-efficacy, and peer influence to be the key determinants of users' attitude toward and intention to purchase paid apps. In the context of mobile devices, social influence is important, as the adoption of these devices is often used to enhance the consumer's sense of self-importance and social status (Sarker and Wells 2003) .
JUSTIFICATION AND STUDY OBJECTIVE
Despite mobile application adoption being an emerging concept in mobile marketing, our literature review revealed that there is a lack of theoretical and methodological clarity on holistically evaluating mobile application adoption. Though smartphone apps represent an important part of mobile marketing strategies, little research has examined the consumers' evaluations and uses of apps from a user-centric perspective. Even though, Hoehle & Venkatesh (2015) developed a scale to measures app usability, it did not explore the adoption behavior of apps (which could be a very important factor of investigation, specifically for developing nations).
Earlier researchers (e.g. Rousseau & Fried 2001; Johns 2001) have considered context to be a sensitizing device that makes an individual more aware of the potential situational and temporal boundary conditions to theories. However, later researchers have opined that context is a critical driver of cognition, attitudes and behavior, or a moderator of relationships among such lower-level phenomena (Bamberger 2008; Whetten 2009 ). Thus, the generalizability of any theory in different settings is important both for research and for managing and solving practical problems in organizations (Lee & Baskerville 2003) . Such "situation linking" makes the models more accurate and the interpretation of results more robust (Bamberger 2008) . For example, in a study of information and communication technology implementation, Venkatesh et al. (2010) replicated the job characteristics model (JCM; Hackman & Oldham 1980 ) that was developed based on theory and data from western contexts, in the new context of a service organization in a developing country, i.e., a bank in India. Similarly we have replicated the TAM 3 model in mobile apps context under the settings of developing country i.e., India. An understanding of adoption behavior would also enable the marketer to understand the consumer better and devise strategies accordingly. Thus, there is both a theoretical and a managerial need for an in-depth study of the way adoption of apps is prevalent in young consumers.
The present study aims to investigate the adoption of commercial apps and its subsequent effect of use and switching behavior. The study draws from the fundamental constructs of TAM 3 (Venkatesh & Bala 2008) and introduces the same (with modifications) in the context of commercial mobile app adoption. The present study goes beyond TAM3 by including a switching behavior construct as a consequence of commercial app adoption. Thus, the present study has two objectives. First, it aims to explore the influence of the major technology adoption constructs (i.e. TAM3) on commercial app adoption. Second, it investigates the effect of adoption and use behavior on subsequent switching behavior. The model that summarizes the conceptual model tested in the study is given in figure 1.
RESEARCH METHODOLOGY
Measures
The measures for the TAM3 constructs were derived from Venkatesh and Bala (2008) . In the present study, switching behavior implies the shift of consumers from using traditional channels of commerce such as stores and electronic commerce through computers to app based commerce. Because of unavailability of a direct instrument measuring switching behavior, a set of items were generated based on two focus group discussions (FGD). The discussions were conducted among 16 (8 in each groups) participants with means age 27 (gender balanced). The FGDs also generated information about the overall use of apps and the types of apps used by the participants. The FGD findings also indicated banking, travel booking and fashion shopping to be the most frequently used shopping apps by the consumers. The FGD findings generated 12 items related to switching behavior. Subsequently, the items were discussed with an expert panel and five items were retained for the main study. The final questionnaire had 55 items (measuring 15 constructs) measured on seven point Likert scales (1=Strongly Disagree; 7=Strongly Agree) with additional questions on demographics and smartphone usage.
Data Collection
The main study was conducted over two months in 2015 in two phases. Young and young adults were selected as the target population, since this is the major target segment for smartphones (Hampton et al. 2011; Walsh, et al. 2011) . A large Indian university was selected to conduct the study that had graduate and executive program students. In study 1, three hundred students in the MBA program were invited to participate in the survey. This was to test for dimensionality and validity of the study constructs. In this phase, use behavior and switching intentions was not included (total scale items in questionnaire = 47). Before beginning the survey, the participants were shown an educative video on smartphone apps with specific focus on a fashion-shopping app. After the video was shown, they were asked to complete the questionnaire thinking about apps in general but with focus to the specific app shown for Perceived Usefulness, Perceived Ease of Use and Behavioral Intention. The total number of usable responses in phase 1 was 268 (average age 24, male female ratio close to 60:40). In study 2, a new sample of 300 students were selected in phase 2 and randomly divided into three groups. The screening criterion used was that the participant should not have a commercial app already installed in his/her smartphone. Each group was then asked to install either a) a banking app; b) a travel booking app; and c) fashion shopping app (names of apps given to the participants a priori).The participants were instructed to use the app for a fortnight (as per their convenience). The survey was conducted on the 15 th day. The questionnaire included use behavior and switching intention questions (along with TAM3 questions) in this phase (total scale items in questionnaire = 55). Thus, all 15 study constructs were measured in study 2. In study 2, the usable questions received were 281 (average age 27, male female ratio around 55:45).
RESULTS
Study 1: Exploratory Factor Analysis, Confirmatory factor Analysis and Construct Validation
Researchers recommend exploratory factor analysis (EFA) as a precursor to confirmatory analysis of measurement items since it provides an initial overview of the latent variables and helps in identifying redundant items (Netemeyer, Bearden, & Sharma 2003; Lewis, Templeton, & Byrd 2005) . Thereby, EFA helps to measure 'purification' (Churchill, 1979) , and allows a researcher to delete, add or modify measurement items based on the results (Smith, Milberg, & Burke, 1996) . Even though we selected established measures of adoption and use behavior, we first conducted an exploratory factor analysis (EFA) to ensure that the dimensional structure of the study constructs were similar to those found in erstwhile literature. This was done to ensure that the nature of the constructs (as measured by the items) was perceived in the same way in India that they are in western countries. Researchers have hinted that measures developed in a specific cultural context may not hold true for a different culture and thus applying scales developed in a specific culture may suffer from an etic or pseudo etic trap while being used in another context (Craig & Douglas, 2000; Ford, West and Sargeant 2015) .
To this end, we used principal components analysis with Varimax rotation. The 47 items resulted in a 13-factor solution with the 44items loadings above 0.55 (Table 1) . Based on poor loadings, we removed three items to obtain a better factor structure without distorting the nature of the constructs (Hair et al. 2008) .The Eigen values the factors ranged from 1.11 to 3.2 after rotation. The internal consistency reliability (measured through Cronbach's Alpha) of all the 13 factors were above 0.6 for the 49 items solution (Kline 2011 EFA does not allow detailed tests for convergent and discriminant validity of sub-constructs of a scale (Hair et al., 2008) . Thus, we further analyzed the data using confirmatory factor analysis (CFA) using maximum likelihood as the method of estimation using Amos 20. Scale development papers (Churchill, 1979) suggest a fresh dataset for conducting CFA. However, we used the same data for two reasons: a) we used scales that were already validated and found to have face validity for the Indian audience; and b) our study objective was exploration and not measure development.
Each sub-dimension (the thirteen first order factors) was first tested using independent measurement models that yielded satisfactory fit statistics. Subsequently, we ran a complete measurement model with all first order constructs (FOC) correlated to each other. The model displayed good fit (Chi square/df= 2.5; GFI=0.94; AGFI=0.91; NFI=0.94; CFI = 0.93; RMR = 0.06; RMSEA = 0.07) calibrations did not reveal any high modification index (above 6) and thus, all 44 items were retained in the solution. The standardized factor loadings for the items displayed statistically significant t values ( Table 2 ). The Average Variance Extracted (AVE) for all FOCs was above 0.6 as per standard cut-offs suggested by researchers (Hair et al., 2008) and all factors displayed adequate construct reliability through composite reliability (CR)/Joreskog's Rho coefficients above 0.7 as per guidelines proposed by Chin (1998) (Table 2) . Thus, the convergent validity of the thirteen FOCs of our conceptual model was established.
To test for discriminant validity, the squared inter-factor correlations between each factor were compared with the AVE values of each construct (as per the approach suggested by Fornell & Larcker 1981) . The diagonal values of the AVE's were larger than the non-diagonal values of the squared inter construct correlations and thus discriminant validity was achieved. 
Study 2: Validation of the Conceptual Model
In study 2, the conceptual model (Figure 1 ) containing the antecedents of app adoption and its consequences was estimated using structural equation modelling. Thus, the questions in study 2 included items on behavioral intention and switching behavior. We first conducted EFA for the use behavior and switching constructs (with factor loadings above 0.7 for a two factor solution with three items each for use behavior and switching intention). Before running the complete model, we first conducted tests for the complete measurement models for the 15 study constructs. The measurement model yielded a good fit (Chi square/df= 1.8; GFI=0.92; AGFI=0.89; NFI=0.92; CFI= 0.91; RMR= 0.05; RMSEA= 0.06) and the standardized loadings of the first 13 constructs were found significant and similar to the values in study 1. The two new constructs in study 2 were also found to have significant standardized loading and high AVE values (Table 2 , last eight rows). We conducted a discriminant validity test for the study 2 constructs similar to that in study 1 and the AVE values for all study constructs were found to be higher than their respective squared correlations (Table 3) .
Hence, we conducted the path analysis for the complete model. In the present study, we created an interaction term for task relevance (REL) X output quality (OUT) using summated product terms of the items in the respective constructs. In this regard, we used the process suggested by Hayes (2015) and Hayes and Agler (2014) Table 4 ).The multiple R square values for all endogenous variables were significant (Table 4) . Subjective norms, result demonstrability and perceived ease of use were found to have a significant effect on perceived usefulness. The Job Relevance-Output quality interaction term was found to have a significant effect on perceived usefulness in such a way that with growing output quality, the effect of job relevance on perceived usefulness gets better. All variables modelled to affect perceived ease of use (i.e. Smartphone Self Efficacy; Perceptions of External Control; Smartphone Anxiety; Smartphone Playfulness and Perceived Enjoyment)were found to have a significant effect. Both perceived usefulness and perceived ease of use were found to have significant effects on behavioral intention (with perceived usefulness having a higher affect). Behavioral intention was found to affect use behavior and use behavior was found to affect switching intention. 
DISCUSSION
The adoption rates of mobile apps are becoming increasingly critical in the business realm due to ease-of-use, quick access to specialized content and engaging functionality (Kimberley, 2014) . In this regard, the present study contributes to both the theory and practice of mobile app use behavior. The present study tests a theoretical model that explains the adoption of mobile applications. The model comprised of fifteen factors with three of them (viz. behavioral intention, use behavior and switching intention) as the outcomes of mobile app adoption. This research complements existing adoption studies in the field of mobile marketing by examining a specific perspective of mobile marketing, namely mobile apps adoption.
The present study adds a relevant and a novel contribution to the field of technology acceptance by extending the TAM theory to smartphone apps. It is expected that a technology will be adopted more rapidly if it has technological compatibility and ease of adoption (Benedetto, Calantone, & Zhang, 2003) . The present study supports this fact through the findings that perceived usefulness and perceived ease of use leads to app adoption. It has been observed that information and entertainment usefulness of app affects smartphone users' attitudes toward mobile apps usage. Thereby, it extends and validates the TAM3 (Venkatesh and Bala 2008) in the context of smartphone apps. Image, task relevance and output quality were not found to have significant effects on Perceived Usefulness. Image may not necessarily have an effect on app usage since app usage is an individual choice and it may not matter what other think. Though task relevance and output quality did not have significant direct effects, the significant indirect effect implies that in case an app is required, it is used and at that time, the quality has an influence on adoption. All behavioral variables such as smartphone selfefficacy; perceived external control and smartphone anxiety were found to affect perceived ease of use. This supports the need to include consumer's cognitive and conative components in a technology acceptance model (Venkatesh & Bala 2008) .
MANAGERIAL IMPLICATIONS
For mobile app marketers, our findings imply that mobile app users require appropriate combination of information and entertainment i.e., both information and entertainment usefulness positively affect smartphone users' mobile app adoption. The study sheds light on the determinants of smartphones apps among the users by highlighting the role of the extended technology adoption model. The finding of perceived usefulness and perceived ease of use on smartphone app usage intention supports the applicability of TAM in mobile apps and suggests that perceived usefulness is more important than ease of use. The study design allowed the measurement of usage behavior ex-post and the findings imply that smartphone users may start using commercial mobile apps if they find it useful and easy to use. This may subsequently result in a switch from laptop and PC based commercial activities to smartphone apps. Thus, it becomes important for a manager to convey the usefulness and ease of use of apps that can subsequently influence adoption. However, the marketer should also be aware of the consumer psyche (such as level of smartphone anxiety) so that they can reduce/increase the effects of the same to increase adoption. Managers can take advantage from our results to design and market apps so as to attract user's attention and affection and formulate affective marketing strategies.
LIMITATIONS
There are certain limitations of our study that create scope for future research without undermining the value of the present study. The study was conducted in India and the findings are specific to the Indian market. Thus, future studies could investigate the same model with data from different markets. Such a comparative study would increase generalizability of the present study and bring out contrasting results (if they exist). Second, we had young and young adults as the respondents who are known to be technology ready. Thus, a future study could address whether the same results would hold good for aged audience or even those with low technology readiness. Third, we did not include the issue of privacy affecting use and switching behavior (as our focus was on TAM). However, privacy is gaining importance as an influencer of mobile commerce use and thus its inclusion as a moderator in the same model could provide interesting findings. In spite of the limitations, the novelty of the study lies in its application of a tested framework (TAM) in a new mobile phone usage phenomenon and the findings generated provide thoughts to ponder for academicians and marketers.
